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by the uses to which the resulting changes in the process of
morphogenesis will be put. The genes correspond to the cards in
the card game. The organism that has been dealt a good hand,
enabling it to play a successful game, survives, and hands on its
good cards to its offspring.

As every geneticist knows, the conception that phenotypic2
differences which follow Mendel's law in inheritance are referable
to differences of genes, which are distributed among the gametes
by the mechanism of meiosis, is capable of very wide application
even where no Mendclian segregation can be directly demonstrated
in inheritance. Examples are afforded by quantitative characters
such as size. The facts point to the conclusion that inheritance
of such characters is also by means of genes, and that the reason
why this is not immediately apparent is that the number of genes,
and therefore still more the possible combinations between them,
is very large. Moreover, the view that the theory of inheritance
by means of genes is of general application receives convincing
support from the study of inheritance in asexual reproduction.
Here the mechanism which provides for gene recombination is
absent, and as expected therefore by the theory, offspring are
found to be genetically identical with their parents, except for
occasional mutations.

Apart from the dubious factor of Lamarckian inheritance to be
discussed later, the discovered facts systematized in the system of
modern genetics indicate that the source of the variations which
are the raw material for evolutionary change is primarily gene
mutation, and secondarily the various combinations and arrange-
ment within the chromosomes of the diversity of genes so produced.

Genes are usually conceived as particles situated in linear order
in the chromosomes, a conception which seems abundantly justified
by the evidence for their interchangeability between homologous
chromosomes, together with recent work on inversions, trans-
locations, duplications and deletions of genes or strings of genes
within the chromosomes. Goldschmidt, however, has recently
(1938) suggested that it is time to abandon the concept of the
genes as separate hereditary units. Much depends on the precise
meaning of the words 'separate* and 'unit'; no geneticist would
suppose that a gene in isolation (if that were conceivable) would

2. The phcnotypc is the developed organism; the genotype is the initial genetic constitution
of the /.ytfote, primarily its gene complex. Identical phenotypes may be of different genotypes,
for example, homw.ygous and heterozygous dominants; and identical genotypes may give rise
to different phenotypes if they develop under different environmental conditions. The fertilized
egg is a zygote.